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Heterotopia is defined as clustering of the normal neurons in abnormal locations as a result of interruption of the radial migration from periventricular germinal layer to the cortical layer during intrauterine period. It has been classified into three subgroups as subependymal, focal subcortical, and band heterotopia, according to the site of abnormal location. These subtypes of heterotopia can represent various clinical signs including seizures (Lennox--Gastaut syndrome, infantile spasms, etc.), mental and motor retardation, dysarthria, tetraplegia, and hemiplegia. Diagnosis is made by magnetic resonance imaging (MRI) studies by observing a signal characteristic to cortex in the white matter on all sequences.

Periventricular nodular heterotopia (PNH) is characterized by subependymal location of heterotopic gray matter in the walls of ventricles. Frontocentral region is the most common site of location.\[[@ref1][@ref2]\] *FLNA* gene mutation is found in all cases of PNH and in 20% of sporadic cases. Recently, a subgroup of heterotopia has been defined in a few patients with a negative *FLNA* mutation and posteriorly located heterotopia.\[[@ref3][@ref4][@ref5]\] This paper presents a patient representing refractory epilepsy in which posterior PNH was diagnosed in brain MRI as a rare cause of refractory epilepsy of childhood.
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=======================================

A 15-year-old male patient referred to our outpatient clinic with refractory epilepsy. Medical history revealed complex partial seizures that first began at 1.5 years of age, which was treated with carbamazepine for 2.5 years. As seizures stopped, the drug was ceased gradually, resulting in no more seizures for 3 years. Although carbamazepine was restarted 3 years later because of recurrence of seizures, the patient had seizures 3--4 times in a month and even several times during a day on some days.

The parents reported that he was born in hospital by spontaneous vaginal birth, he had no prenatal and postnatal health problems, he is successful in the school and he also had a healthy brother. And the parents had no consanguineous relationship.

On physical examination, neuromotor development was found to be appropriate for his age. Neurological examination revealed no pathological findings. Complete blood count and biochemical tests revealed normal findings. On the other hand, electroencephalography showed slow spike and wave complexes arising from the posterior regions of the right hemisphere. Cerebral MRI obtained to determine the etiology of seizures revealed left cerebellar dysgenesis and bilateral peritrigonal and temporo-occipital heterotropia (suggestive of posterior PNH) \[[Figure 1](#F1){ref-type="fig"}\]. Because of ongoing epileptic seizures, levetiracetam (40 mg/kg/day) and zonisamide (5 mg/kg/day) were added to carbamazepine (30 mg/kg/day) treatment, respectively. *FLNA* gene mutation was found to be negative. The patient was asked to follow- up every 3 months at outpatient clinic, and he reported no more seizures for the last 2 years.

![(A) Coronal T2-W. (B) Coronal FLAIR. (C) Axial T2-W. (D) Axial FLAIR. Bilateral periventricular nodular heterotopia at the peritrigonal and temporo-occipital location](JPN-13-340-g001){#F1}
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PNH is a rare disorder of cortical development. And it is the most common gray matter heterotopia seen in clinical practice. Classical bilateral PNH is an X-chromosome-related neurodevelopmental disorder, which is characterized by bilateral symmetrical subependymal nodules on brain MRI. It often results from filamin A gene (*FLN1*, locus Xq28) mutations. The neuronal migration abnormalities caused by these mutations are particularly seen in girls. Clinical picture varies from normal cognitive functions to severe mental retardation and from asymptomatic individuals to refractory epileptic seizures.\[[@ref1][@ref2]\]

Posterior PNH is a rarer and a more different entity than the classical PNH with no gender difference and negative *FLNA* mutation. In a limited number of case studies on posterior periventricular heterotopia, it has been seen that the disease is associated with refractory epilepsy and increased incidence of brain abnormalities compared to the classical PNH.\[[@ref3][@ref4][@ref5][@ref6]\]

In their study on 50 patients with PNH, Pisano *et al*.\[[@ref6]\] identified treatment-resistant epilepsy in 62%, cognitive disorders in 56%, autism in 12%, and cerebellar abnormality on brain MRI in 56% of the patients. The authors suggested that any type of seizures can be seen in these patients, with treatment-resistant complicated partial seizures being the most common.\[[@ref6]\] Our patient had treatment-resistant complex partial seizures that could be controlled with triple antiepileptic drugs.

When compared to the patients with mutation-positive PNH, the patients with *FLNA*-negative PNH more commonly have other brain abnormalities (hydrocephalus, microcephaly, frontonasal dysplasia, etc.), and they are known as being a part of infrasylvian developmental disorder.\[[@ref3][@ref6][@ref7]\] Mandelstam *et al*.\[[@ref3]\] studied the cerebral abnormalities associated with bilateral posterior PNH and found that most commonly associated disorders are corpus callosum dysgenesis, colpocephaly, cortical abnormalities, hippocampal abnormalities, and infrasylvian developmental disorders. Accordingly, our patient had left cerebellar dysgenesis associated with posterior PNH. *FLNA* mutation-negative posterior PNH is concluded to be a subtype of classical PNH or caused by a currently undetected abnormality on *FLNA* gene. The patient presented in this paper was also negative for *FLNA* mutation.
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========================

Posterior PNH is a cortical developmental abnormality, which is not only characterized by the location of nodules but also associated with refractory seizures and brain abnormalities with no *FLNA* gene mutations.\[[@ref3][@ref6][@ref7][@ref8]\] A limited number of cases of posterior PNH and accompanying abnormalities have been reported.\[[@ref6][@ref7][@ref8]\] Therefore, it was aimed to emphasize that epilepsy may be more refractory to treatment, and central congenital abnormalities including posterior fossa abnormalities are more frequent in patients with posterior PNH, which should be considered when etiology of epilepsy is investigated in this group of patients.

Financial support and sponsorship {#sec2-1}
---------------------------------

Nil.

Conflicts of interest {#sec2-2}
---------------------

There are no conflicts of interest.
